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Re-enactment of Morton’s Ether operation, shortly 

after October 16th 1846.  

Daguerrotype by Southworth & Hawes 



Alfred Blalock performing ‘Blue Baby’ Surgery 

Johns Hopkins, 1945 



1954 - Birth of Intensive Care in Newcastle – Ivan Schalit 





Anything you dream is possible…… 



There is a 

Problemé. 

But youôre not 

going to fix it 



4158 surgical admissions in 23 Aust/NZ Hospitals, aged >70 

68% had pre-existing co-morbidities 

30 days:-  5% Dead; 20% Complications; 9.4% Admitted ICU 

 

Odds Ratios   

80-90 2.1;  90+ 4.0 

Non-Scheduled Surgery 1.8 

 

Age/Acute/ASA/Albumin/é/ICU/Inflammation/Renal Impairment 

  



 Better Education and 

Trainingéé 



 lnformal Clinical Prompts 



Protocols, Procedures, SOPs, 

Therapeutic Bundles 



ïExtended Recovery/HDU  

ï23 Hour Wards etc 

ïAdmission/Observation 
Units 

ïSpecialised Surgical 
Centres 

ïOvernight Intensive 
Recovery 

 

Changing Ward Function 



Anaesthetists joining in 
óco-managementô 
postoperatively 

Hospitalists  

Non-Medical Workforce 

Physician Assistants 

 

Strategies  Workforce Redesign 



Better Medical Decision-making 

Isaacs and Fitzgerald,  BMJ 1999: 319 : 1618 
Lam, BMJ. 2000; 321: 239 

V Evidence-based 

V Consensus-based 

 

 

 

V Opinion-based 

V Eminence-based 

V Vehemence-based 

V Eloquence-based 

V Providence-based 

V Diffidence-based 

V Arrogance-based 
EBM … not the panacea to 

the systems ills….. 



But not utilised enough due 

to staff  not making the call 

Better systems for deteriorating patients 



Don Berwick 

 

“Every system is designed to 
deliver the results that it 
achieves” 

Atul Gawande 

 

The Checklist 
Manifesto…… 



Consistent, Defined Clinical Processes 

Clinical Pathways & Checklists mandated and 
built into the workplace cultureé 



 ISBAR 

 A standard method 
of communicating 
for safe clinical care: 

 

 I  Introduction 

 S Situation 

 B Background 

 A Assessment 

 R Recommendation 

 

Communication by Design 



òFailure to Rescueó 





Standard Adult General Observation (SAGO) Charts 

 

òFailure to Rescueó 



CERS Protocols 

 
 

òFailure to Rescueó 



Hospitals – the Factories of  the 21st Century 





But can we go further?….  

 

 



Marotti SB, Kerridge RK, Grimer MD.  A randomised controlled trial of pharmacist 

medication histories and supplementary prescribing on medication errors in 

postoperative medications.  Anaes Intensive Care 2011;39:(in press)   

 

PROBLEM:- Inadvertent Medication 
Errors in the Postoperative Period 

Å Regular Audits were showing a high rate of inadvertent 

medication errors in the postoperative period 

Å Some adverse events associated with missed medication 

Å Various attempts to ósolve this by education, exhortation to 

the ójuniorô doctors, perioperative medication guidelines, 

documentation of regular medication preoperatively had not 

improved this. 

Å Changes to DOSA processes may have exacerbated the 

problem 

Å Comparison with other hospitals suggested we were no 

worse than elsewhere. 

 



INTERVENTION:- Perioperative Pharmacist 

documenting medication history and recommended 
medication +/- Pharmacist charting medication    
   (PRCT ς 120 patients per group; Booked adult non-ortho surgery, ASA2+, DOSA) 

Control  

 

 

Pharmacist 

History &  
Recommendation 

Pharmacist 

Prescribing 

n. Missed doses of postoperative 

medication  

 

3.21 3.30 1.07 

n Medication prescribed at wrong 

dose  

 

0.48 0.12 0.02 

n. Medications prescribed at 

wrong frequency 

 

0.29 0.07 0.02 



PROBLEM:- Nursing and Medical Staff 
do not call MET or Rapid Response 
Teams in accordance with criteria 

Å MET criteria have been established in many hospitals, 

accompanied by education, training, exhortation, guidelines 

etc etc 

Å The problem of ófailure to recognise the deteriorating patientô 

persists 

Å There may be cultural, ópoliticalô and other Human Factors 

considerations impacting on MET system 

Å This has been identified as a problem internationally    

Å More systematised recording and charting of observations 

and institutionally mandated calling criteria are being 

implemented in some health systems 



MERIT:  % events with documented MET calling 

criteria > 15 minutes but no timely call made 

% of 

events 



Failing to call the MET is the biggest problem 

within the system 

 





INTERVENTION:- Bedside electronic  capture of clinical 
observations linked to a computer system which 
calculates patient risk and issues automated graded 
alerts to appropriate staff based on Early Warning 
Score protocols.   
   (HCIT ς 1481 consecutive patient admitted to an acute medical unit) 

Pre- Post- P 

Hospital Length of Stay (Days)  

 

9.7 6.9 0.001 

Attendance at EWS 3,4,5  

 

29% 78% 0.001 

Attendance at EWS >5 

 

67% 96% 0.001 

Jones S, Mullally M, Ingleby S, Buist M, Bailey M, Eddleston JM. Bedside electronic 

capture of clinical observations and automated clinical alerts to improve compliance 

with an Early Warning Score protocol.  Crit Care Resusc. 2011 Jun;13(2):83-8. 
 





PROBLEM:-  Can Medical Staff predictions of 
which patients are at risk be automated?  

Å  Hospital patients laboratory (i.e. blood etc) test 

data exists in electronic information systems 

Å These existing electronic data can be integrated 

into an early warning system.  

Å éé.  

Å Use óSmart Systemsô to develop predictive models 

to identify ward patients at risk of deterioration.   

Å Integrate with physiological parameters to be 

even more specific.  

 Bellomo R.  Can we identify ward patients at risk of critical events?  

Proceedings of 2011 CICM ASM, June 2011  (and publications in progress)  

 



Proof of concept 

ÅRinaldo Bellomo & colleagues together with James 

Bailey, Faculty of Informatics at University of 

Melbourne analyzed 5.9 million individual 

measurements 

Å405826 batches in 41417 ward patients  

Å153786 batches in 65363 ED patients  

Å1024 had at least one MET call, 142 at least one 

unplanned ICU admission and 1286 died.  
ÅStudied the ability of routine blood tests (U&Es, 

FBEs, LFTs, ABGs) to predict MET call, unplanned 

ICU admission and death within 24 hours 



AUC for prediction 

of death within the 

next day using 

ensemble model for 

Ward patients 

 

Laboratory tests could, on average, predict an RRT 

call 10.2 (ward) or 11.9 (ED) hours before it occurred. 

 

They had good to very good AUC-ROCôs for death 

and ICU admission within 24 hours 

 



But Waité. Thereôs moreé.. 



PROBLEM:-  Can Clinicians keep up with 
άǘƘŜ ƭƛǘŜǊŀǘǳǊŜέ ƛƴ ōƻǘƘ ōǊŜŀŘǘƘ ŀƴŘ ŘŜǇǘƘΚ  

Å Medical information is now a flood:-  

Å Conventional mental maps of information may preclude new 

discoveries such as disease patterns, causations, 

associations, adverse drug effects, appropriate therapies.   

Å Informatics techniques based on ósimpleô data-mining has 

made novel discoverieséé...  

 

Å Emerging synthetic linguistic technologies will analyse and 

integrate scientific literature and clinical records on a 

continuous basiséé  

Sintchenko V, Anthony S, Phan X-H, Lin F, Coiera EW (2010) A PubMed-Wide 

Associational Study of Infectious Diseases. PLoS ONE 5(3): e9535. 

doi:10.1371/journal.pone.0009535  





Engineered to Perfection….  

 

 

But…Engineered Systems need a new 
type of  workforce…….. 







The new type 

of  doctor will 

be different…. 







Engineered Perfection….  

 

 

                ……and have new types of  problems 

Engineered Systems need a new type of  
workforce…….. 







   Good Medicine?  










